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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to a resin article having an anti-static property. 

2. Description of the Related Art 

Synthetic resin articles such as synthetic resin films and sheets are widely used in packaging materials 
10 for various articles, electric and electronic parts, or other shaped articles, due to their light weight, thermal 
insulation property, and easy formability, etc. Nevertheless, synthetic resin articles are easily static-charged 
to cause problems in the processing or machining thereof, or adsorb small particles and dust to thus 
detriorate the appearance thereof. 

The anti-static property to a synthetic resin article is provided by mixing or adding a surface active 
75 agent as an anti-static agent to a synthetic resin, or by coating a surface of the synthetic resin article with a 
surface active agent. Nevertheless, in the former case, to obtain sufficient anti-static property, a large 
amount of a surface active agent must be added into the synthetic resin, and as a result, the properties of 
the synthetic resin, for example, the mechanical or optical properties, are deteriorated. In the latter case, the 
provided surface active agent is easily removed by rabbing, abrasion, migration, etc. and the anti-static 
20 property disappears. 

It is also known to coat a synthetic resin article with a polyethylene glycol-containing polymer, such as 
an acrylate of polyethylene glycol, the polyethylene glycol, a constituent unit, being known to exhibit an 
anti-static effect. Nevertheless, this polymer coating has a low durability to the environment or weather. It is 
easily hydrolyzed at a high temperature and high humidity, to thereby cause a clouding and peeling of the 
25 coating. 

Therefore, the object of the present invention is to provide a resin article having a thin coating for 
making the surface thereof anti-static, which is stable even at a high temperature and high humidity. 

SUMMARY OF THE INVENTION 

30 

To attain the above object of the present invention, in accordance with the first aspect of the present 
invention, there is provided a resin article comprising a shaped body of a synthetic resin having a surface, 
and a coated resin layer covering the surface of the shaped body, said coated resin layer being made of an 
amino group-containing polymer and/or a polymer containing (meth)acrylate of (iso)cyanuric acid as a 

35 constituent unit and having a top surface, wherein the top surface of the coated resin layer is chemically 
converted to have an anti-static property by chemical reaction with a quaternary compound-forming reagent. 
This chemical conversion is obtained by, after forming the coated resin layer on the shaped body, treating 
the top surface of the coated resin layer with a quaternary compound-forming reagent. 

In this resin article, the anti-static property is given to the resin article by a chemical conversion of the 

40 surface of a coated resin layer formed on the resin article. It is only the surface region that the anti-static 
property concerns and in that the chemical conversion occurs. Accodingly, said chemical conversion of the 
surface of the coated resin layer is sufficient to provide a desired anti-static property to the resin article. 
Further, since the chemical conversion occurs only on the surface of the coated layer, the chemical 
conversion does not affect the coated resin layer, allowing to retain the original mechanical and optical 

45 properties, etc. thereof. The adhesion of the coated resin layer to the resin article is not lowered. Further, 
since the chemical conversion is formed through a chemical bond, the binding force of the converted 
portion (sublayer) to the remaining portion of the coated resin layer is high and the anti-static property of 
the resin article can be highly durable. 

In a second aspect of the present invention, there is also provided a resin article comprising a shaped 

so body of a synthetic resin covered with an anti-static coating layer, said anti-static coating layer being made 
of a reaction product of at least one selected from the group consisting of an amino group-containing alkoxy 
silane having the general formula (II), an amino group-containing alkoxy titanium compound having the 
genera! formula (III), and an oligomer thereof, with a quaternary compound-forming reagent: 

55 [(R 5 R 5 N)R 7 ] n Si(OR 8 ) m (II) 

[(R 5 R 6 N)R 7 ] n Ti(OR 8 ) m (III) 
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where R 5 and R G stand for hydrogen, aminoalkyl or alkyl, R 7 stands for alkylene, R 8 stands for alkyl having 
1 to 4 carbon atoms or aralkyl, n and m are integers, and the formulae: n £ 1, m £ 2 and n + m = 4 are 
satisfied. 

In this second aspect of the present invention, since an amino group-containing alkoxy silane or an 
5 amino group-containing alkoxy titanium compound or an oligomer thereof used for forming the anti-static 
coating layer has a high adhesion to a resin subsrate, the anti-static coating layer of the resin article can be 
highly durable. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

w 

In this specification including the claims, the term "(meth)acrylate" is used to mean "acrylate and 
methacrylate" or "acrylate or methacrylate" and the term "(iso)cyanuric acid" is used to mean "cyanuric 
acid and isocyanuric acid" or "cyanuric acid or isocyanuric acid". 

The characteristic feature of the first aspect of the present invention is a formation of a coated resin 

75 layer having a group reactive with a quaternary compound-forming reagent on a surface of a resin article 
and the anti-static property is given to only the surface of the coated resin layer by surface treatment of a 
quaternary compound-forming reagent to cause a chemical conversion of said surface. 

The chemical conversion is made by a reaction of the quaternary compound-forming reagent with the 
coated resin layer. The quaternary compound-forming reagent reacts with the reacive group exposed on the 

20 surface of the coated resin layer to form a chemical bond therebetween. The thus chemically converted 
surface of the coated resin layer has an anti-static property. The chemical bond between the quaternary 
compound-forming reagent and the reactive group of the coated resin layer is formed predominantly on the 
surface of the coated resin layer, but it is possible that said chemical bond is also formed inside the layer 
by a penetration of some, very little, quaternary compound-forming reagents into a region of the resin layer 

25 near the surface thereof. On the other hand, once the quaternary compound-forming reagents react with all 
or almost all exposed reactive groups of the resin layer, it is not possible or is difficult to further form said 
chamical bonds over the reacted quaternary compound-forming reagents. The quaternary compound- 
forming reagents existing over the reacted quaternary compound-forming reagents are not necessary or 
even undesiarable and are therefore preferably removed, for example, by heating, etc. 

30 The thickness or depth of the chemical conversion is not possible to be exactly measuered because the 
boundary thereof is not clear, but it is generally considered to be between 1 nm to 100 nm and it is 
sufficient if the quaternary compound-forming reagents bonded to the reactive groups of the resin layer 
uniformly covers the entire surface of the coated resin layer to exhibit an anti-static property. For example, 
less than 10 nm may be sufficient. 

35 The synthetic resin of the shaped resin body is not particularly limited and includes, for example, 
polyesters such as polyethyleneterephthalate and polyethylene-2,6-naphthalate, polycarbonates, polyolefins 
such as polyethylene and polypropyrene, other vinyl polymers such as polystylene, polyvinyle chloride, and 
polymethylmethacrylates, etc. 

The shaped body of a synthetic resin of the present invention is not particularly limited and may be in 

40 any form such as a film, a sheet, a disc and etc. 

Further, the shaped body may be any one which comprises a resin surface and may be made of a 
resin only or may be a composite of a resin with another material. In this respect, it is noted that an audio 
tape, a video tape, an optical disc such as a compact disc (CD) or a laser disc (LD), and a casing of an OA 
equipment, etc. are included in the definition of the shaped body of a synthetic resin of the present 

45 invention. 

For example, a magneto-optical recording disc, as an example of an optical disc, comprises a glass or 
synthetic resin substrate and a magneto-optical recording layer formed thereon, and may include a 
synthetic resin substrate or a synthetic resin top protecting layer opposite to the substrate. At least either 
side of the optical disc should be transparent to the light, and therefore, an anti-static coating layer should 
so not lower the optical properties of the optical disc. 

A first preferred amino group-containing polymer used to form the coated resin layer of the present 
invention is a polymer containing at least an amino group-containing monomer as a constituent unit, and the 
amino group-containing monomer preferably is an ami no-containing (meth)acrylate represented by the 
general formula (I): 

55 
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CH 3 =CCOa R 2 NR 3 R* (I) 

where R 1 is hydrogen or methyl, R 2 is ethylene or propylene, and R 3 and R* each is an alkyl or amino- 
containing alkyl which may have an N-alkyl substituent or aralkyl. 

Examples of the above amino-containing (meth)acrylate include a diaikylaminoethyl(meth)acrylate such 
10 as dimethylaminoethylmethacrylate, diethylaminoethylmethacrylate, dimethylaminoethylacrylate and 
diethylaminoethylacrylate; monoalkylaminoethyI(meth)acrylate such as ethylaminoethylmethacrylate, 
methylaminoethyimethacrylate, ethylaminoethylacrylate and methylaminoethylacrylate; and 
alkylaminopropyl(meth)acrylate such as dimethylaminopropylmethacrylate and diethylaminopropyl- 
methacrylate. 

75 The amino group-containing (meth)acrylate unit is preferably contained in an amount of 0.1 to 40 mole 
%, more preferably 1 to 30 mole %, of the total units of the amino group-containing polymer. 

The amino group-containing monomer may be copolymeraized with other monomers, if necessary, for 
improvements of the properties of the resin layer or other purposes. Examples of such other monomers that 
can be other constitutent units of the polymer of the coated resin layer include epoxyacrylates derived from 

20 novolak-epoxides, phenol novolak-epoxides and bisphenol-A-epoxides, aliphatic acid-modified epox- 
yacrylates, polyesteroligourethaneacrylates, urethaneacrylates of polyfunctional hydroxy compounds, poly- 
functional aliphatic (meth)acrylates such as polybutadieneacrylate, pentaerythritoitetra(meth)acrylate, 
dipentaerythritolhexa(meth)acrylate, trimethylolpropanetri(meth)acrylate and di(meth)acrylate of (poly) al- 
kyleneglycol, polyfunctional oligoesteracrylates, polyfunctional polyesteracrylates, acrylates of phosphazen 

25 compounds, other vinyl-polymerizable compounds, monofunctional acrylates such as methylmethacrylate or 
butylacrylate, etc. Further, the amino group-containing polymer of the present invention may be a mixture of 
such a polymer containing at least an amino group as above with another polymer and said another 
polymer may be, for example, general solvent-soluble polymers such as poiyurethanes, linear polyesters 
and soluble nylon. 

30 The amino group-containing polymer containing (meth)acrylate as the amino group-contining constituent 
unit may be obtained by a polymerization of a mixture of the amino group-containing (meth)acrylate, the 
coplymerizable monomer, and a radical polymerization initiator under conditions of, for example, a 
predetermined temperature in a nitrogen atmosphere. The radical polymerization initiator may be benzoyl- 
peroxide, dicumylperoxide, azobisisobutyronitrile or other known compounds. This amino group-containing 

35 polymer may be obtained also by curing a curable composition containing the amino group-containing 
(meth)acrylate and the coplymerizable monomer together with a photopolymerization initiator. 

Examples of the preferable photopolymerization initiator include a benzophenone-based initiator such as 
benzophenone and Michler's ketone, diketone-based initiator such as benzil and phenylmethoxydiketone, 
acetophenone-based initiator such as acetophenone, benzoin-based initiator such as benzoinethylether and 

40 benzildimethylketal, thioxanthone-based initiator such as 2,4-diethylthioxanthone, quinone-based initiator 
such as 2-methylanthraquinone and camphorquinone, and others. The amount of the photopolymerization 
initiator is preferably 0.1 to 10 phr, particularly 1 to 5 phr. 

The thickness of the resin coating layer of this amino group-containing polymer derived from the amino 
group-containing (meth)acrylate is preferably 0.1 to 50 urn, more preferably 1 to 20 urn. 

45 This amino group-containing polymer is coated on a shaped body of a synthetic resin. The amino 
group-containing polymer to be coated is optionally diluted with an adequate solvent for an improvement of 
the coating ability or workability, etc. 

The coating may be carried out by a known method such as spin coating, dip coating, doctor knife 
coating, bar coater coating, spraying coating, roll coating, etc. 

so The resin layer of the amino group-containing polymer may be also obtained by coating said photo- 
curable composition on a shaped body of a synthetic resin and then irradiating the composition with light 
such as ultra-violet ray. 

Another preferred amino group-containing polymer of the present invention is a polymer containing as a 
constituent unit an amino group-containing alkoxysilane repr s nted by the following formula (II): 

55 

[(R 5 R e N)R 7 ] n Si(OR 8 ) m (II) 

where R 5 and R e stand for hydrogen, aminoalkyl or alkyl, R 7 stands for alkylen , R 8 stands for 1 to 4 
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carbon atom-containing alkyl or aralkyl, n and m are integers, and the formulae: n£ 1, m £ 2 and n + m = 
4 are satisfied. 

Preferred examples of this amino group-containing alkoxysilane include 7-aminopropyltrimethoxysilane, 
7-dimethylaminopropyltrimethoxysilane , 7-diethylaminopropyltrimethoxysilane, 7-methylamino- 
5 propyltrimethoxysilane, 7-aminopropyltriethoxysilane, 7-dimethylaminopropyltriethoxysilane, 7- 
diethylaminopropyltriethoxysilane, 7-methylaminopropyltriethoxysilane, N-0(aminoethyl)7-aminopropyl- 
trimethoxysilane, N-j9(aminoethyl)7-aminopropyltriethoxysilane, and bis(7-aminopropyl)dimethoxysiIane, etc. 

Also, a polymer containing as a constituent unit an amino group-containing alkoxy titanium compoumd 
repersented by the following formula (III): 

10 

[(R5RSN)R 7 ] n Ti(OR 8 ) m (III) 

where R 5 and R e stands for hydrogen, aminoalkyl or alkyl, R 7 stands for alkylene, R 8 stands for 1 to 4 
carbon atom-containing alkyl or aralkyl, n and m are integers, and the formulae: n 2 1, m £ 2 and n + m = 

15 4 are satisfied, 

is a preferred amino group-containing polymer of the present invention. 

Preferred examples of this amino group-containing alkoxytitanium compound include 7-aminopropyl- 
trimethoxytitanium, 7-dimethylaminopropyltrimethoxytitanium, 7-diethylaminopropyltrimethoxytitanium, 7- 
methylamino- propyltrimethoxytitanium, 7-aminopropyltriethoxytitanium, 7-dime- 

20 thylaminopropyltnethoxytitanium, 7-diethylaminopropyltriethoxytitanium , 7-methylaminopropyltriethoxy- 
titanium, N-)3(aminoethyl)7-aminopropyltrtmethoxytitanium, N-0(aminoethyl)7-aminopropyItriethoxytitanium, 
and bis(7-aminopropyl)dimethoxytitanium, etc. 

Further, oligolmers of these compounds may be also a constituent unit of the amino group-containing 
polymer. Such an oligomer may be dimer to icosamer, preferably dimer to decamer. 

25 In the amino group-containing polymer, the amino group-containing alkoxysilane, amino group-contain- 
ing alkoxy titanium compound or oligomer thereof may be copolymeraized with other monomers or mixed 
with other polymers for improvement of the properties of the coated resin layer or the processability. Such 
copolymeraizable other monomers and polymers can be ones as mentioned above in respect to the amino 
group-containing polymer derived from the amino group-containing (meth)acrylate. 

30 The thickness of the resin coating layer of an amino group-containing polymer derived from at least one 
of said amino group-containing alkoxysilane, amino group-containing alkoxytitanium and oligomer thereof is 
preferably 0.01 to 100 urn, more preferably 0.1 to 20 um. 

In these cases, the resin coating layer of an amino group-containing polymer is formed by coating the 
surface of a shaped synthetic resin body with at least one of said amino group-containing alkoxysilane, 

35 amino group-containing alkoxytitanium compound or oligomer thereof, and then effecting a condensation 
reaction of these compounds. 

Said at least one of the amino group-containing alkoxysilane, amino group-containing alkoxytitanium 
compound and oligomer thereof may be coated on the shaped body of a synthetic resin as a solution with a 
concentration of, for example, 2 to 80 % by weight, optionally containing an organic acid such as acetic 

40 acid or an inorganic acid such as chloric acid or sulfuric acid. The solvent of said solution may be any 
adequate organic solvent. Alcohol, particularly a lower alcohol such as methanol, ethanol, isopropanol, etc. 
is preferred as the solvent. 

The coating may be carried out by the methods as mentioned above. 

The compound coated on the shaped body may be heated, if necessary, for a time of from several 
45 minutes to one hour, to cause a condensation reaction and form a coating of a polymer of the amino group- 
containing silicate or titanate. 

A polymer containing (meth)acrylate of (iso) cyanuric acid as a constituent unit can be also used to 
form the coated resin layer of the first aspect of the present invention and includes mono-, di- and/or tri- 
(meth)acrylates of (iso)cyanuric acid. Tri(meth)acrylate of (iso)cyanuric acid is preferred. 
50 In the polymer containing (meth)acrylate of (iso)cyanuric acid as a constituent unit, the (meth)acrylate of 
(iso)cyanuric acid may be copolymeraized with other monomers, if necessary, for improvement of the 
properties of the coated resin layer or processability. Such copolymeraizable monomers can be ones as 
mentioned above in respect to the amino group-containing (meth)acrylate. 

The coated resin lay r of the polymer containing (meth)acrylate of (iso)cyanuric acid as a constitutent 
55 unit is preferably formed by coating on a shaped body of a synthetic resin a photo curable composition 
comprising mono-, di- and/or tri-(meth)acrylates of (iso)cyanuric acid, said other polymerizable monomer 
and a photopolymerization initiator and then irradiating the coated photo-curable composition with a high 
energy ray such as ultra violet ray. 
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The amount of the (meth)acrylate of (iso) cyanuric acid in the curable composition is preferably 0.5 to 
40 % by weight. If this amount is less than 0.5 % by weight, the obtainable anti-static property is 
insufficient and if this amount is more than 40 % by weight, the performances such as the hardness and 
water resistance of the coated resin layer are deteriorated. 

The photopolymerization initiator may be those as mentioned before for copolymerization with the 
amino group-containing monomer. The amount of the photopolymerization initiator is preferably 0.1 to 10 
phr (parts per handred resin), more preferably 1 to 5 phr. 

The thickness of the resin coating layer of a polymer containing (meth)acrylate of (iso)cyanuric acid as 
a constituting unit is preferably 0.1 to 50 urn, more preferably 1 to 20 urn. 

The coating may be carried out by the methods as metioned above. 

After a surface of a shaped body of a synthetic resin is coated with an amino group-containing polymer 
or a polymer containing (meth)acrylate of (iso)cyanuric acid as a constituent unit, the surface of the 
obtained coated resin layer is treated with a quaternary compound-forming reagent (quaternarizing agent). 

As described before, this surface treatment with the quaternary compound-forming reagent is a 
chemical conversion of the surface of the coated resin layer, not a formation of an overlying layer of the 
reagent. 

The quaternary compound-forming reagent used in the present invention includes sulfates, sulfonates, 
phosphates and halides. The sulfates include alkyl sulfates, for example, dialkyl sulfates such as dimethyl 
sulfate, diethyl sulfate and dipropyl sulfate. The sulfonates include aromatic sulfonates such as methyl (p- 
toluene sulfonate) and methyl (benzene sulfonate) and aliphatic sulfonates such as methyl (methane 
sulfonate) , ethyl (methane sulfonate), methyl (propanesulfonate) and methyl (trifluoromethanesulfonate). 
The phosphates include trimethylphosphate. The halides include, for example, alkyl chloride and benzyl 
chloride. Any one or a mixture of these reagents may be used in said surface treatment. The alkyl sulfates 
and sulfonates are particularly preferable due to the stability of the quaternary compound-forming reagent 
upon heating. 

Further, dialkyl sulfates and sulfonates are also preferred and chloride compounds are not preferred 
when the present invention is applied to an optical recording medium, particularly a magneto-optical 
recording medium, because they may attack the magneto-optical recording material and cause a deteriora- 
tion of the properties thereof. 

The surface treatment of the resin coating layer may be carried out by using the quaternary compound- 
forming reagent, optionally dissolved in an organic solvent such as ethanol. The quaternary compound- 
forming reagent may be applied onto the surface of the coated resin layer of the shaped body by any 
adequate method, for example, by dipping the shaped body in a solution of a quaternary compound-forming 
reagent. The concentration of the solution is preferably 5 to 100 % by weight, more preferably 20 to 80 % 
by weight, from the viewpoint of the handling. 

By this treatment, the quaternary compound-forming reagent chemically reacts with the amino group of 
the amino group-containing polymer to form a quaternary ammonium salt only on the top surface of the 
resin coating layer, or chemically reacts with the (meth)acrylate of (iso)cyanuric acid of the polymer to form 
a hydrophilic group only on the top surface of the resin coating layer. Namely, the surface of the coated 
resin layer is chemically converted to exhibit an anti-static property. 

The above chemical reaction is generally conducted at the room temperature or at an elevated 
temperature. The chemical reaction may be accelerated by heating to a preferable temperature, for 
example, 150 'Cor less for the polyester film and 100 * C or less for the polycarbonate disc. 

It is sufficient for the purposes of the present invention if the chemical conversion uniformly covers the 
surface of the coated resin layer. The quaternary compound-forming reagent further adhered over the 
chemically converted surface of the resin layer is not necessary or even undesired and, therefore, shoud be 
preferably removed, for example, by heating. As mentioned before, the boundary of the chemical 
conversion is not clear and it is difficult to exactly determine the thickness or depth of the chemical 
conversion. The thickness or depth of the chemical conversion is generally considered to reange from 1 nm 
to 100nm. 

The obtained resin article may preferably have an electrical surface resistivity (hereinafter referred to as 
"surface resistivity") of less than 10 H 0/n ( Q/square), more preferably less than 10 13 0/rj, on the surface of 
the resin article. If the surface resistivity is higher, the anti-static property is not satisfied. The surface 
resistivity of the resin article may be controlled by th content of the amino group-containing monomer or 
(meth)acrylate of (iso)cyanuric acid, the amount of the quaternary compound-forming reagent, and the like. 

In the first aspect of the present invention, since the chemical conversion exhibiting an anti-static 
property is based on a chemical bond, th anti-static property of the r sin article is stabl ven under 
conditions of a high temperatur and high humidity. 
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Further, since the body of the coated resin layer does not contain a reagent for providing an anti-static 
property, the resin layer can retain the original properties of the resin layer including mechanical, optical 
and other properties. For example, it may be a transparent resin layer which is suitable for an optical 
recording medium, etc. 

5 In the second aspect of the present invention, there is also provided a resin article comprising a shaped 
body of a synthetic resin covered with an anti-static coating layer, said anti-static coating layer being made 
of a reaction product of at least one selected from the group consisting of an amino group-containing alkoxy 
silane having the general formula (II), an amino group-containing alkoxy titanium compound having the 
general formula (III), and an oligomer thereof, with a quaternary compound-forming reagent: 

10 

[(R5R G N)R 7 ] n Si(OR 8 ) m (II) 

[(R 5 R 5 N)R 7 ] n Ti(OR 8 ) m (Ml) 

75 where R 5 and R 5 stands for hydrogen, aminoalkyl or alkyl, R 7 stands for alkylene, R 8 stands for alkyl 
having 1 to 4 carbon atoms or aralkyl, n and m are integers, and the formulae: n £ 1 , m £ 2 and n + m = 
4 are satisfied. 

In this second aspect, it is found that this anti-static coating layer is stable even under conditions of a 
high temperature and high humidity, probably because the quaternary compound-forming reagent is 

20 chemically bonded to the polymer and the amino group-containing alkoxy silane, amino group-containing 
alkoxy titanium compound and oligomers thereof have a high adhesion to resins, in this case, the synthetic 
resin of the shaped body. As a result, this anti-static coating layer can be durable and relatively thin. 

The shaped body of a synthetic resin of this second aspect of the present invention is not particularly 
limited and may be any one as mentioned before with respect to the first aspect of the present invention. 

25 The examples of the amino group-containing alkoxy silane having the general formula (II), amino group- 
containing alkoxy titanium compound having the general formula (III), and oligomer of these compounds are 
also ones as mentioned bebore. 

The examples of the quaternary compound-forming reagent are also ones as mentioned before. 

The reaction of the amino group-containing alkoxy silane, amino group-containing alkoxy titanium 

30 compound and oligomer thereof and the quaternary compound-forming reagent is carried out by dissolving 
and mixing these compounds with additional monomers, if any, in a solvent. The solvent is not particularly 
limited if it can dissolve the reactants and does not react with the reactants or the products. The solvent 
may be alcohol, ether, etc., with alcohol being preferred and lower aliphatic alcohol being particularly 
preferred. The reaction is desirably carried out with stirring while being cooled. 

35 The mixing ratio of the amino group-containing alkoxy silane or amino group-containing alkoxy titanium 
compound or oligomer thereof and the quaternary compound-forming reagent is preferably such that the 
amount of the former is excess to the latter. If the latter is excess, the unreacted quaternary compound- 
forming reagent may remain on the surface of the coating layer and a hydrolyzate of the quaternary 
compound-forming reagent may deteriorate the periphery of the coating layer. Conversely, the amino 

40 group-containing alkoxy silane or amino group-containing alkoxy titanium compound or oligomer thereof is a 
type of a surface treating agent, and excess amino group-containing alkoxy silane or amino group- 
containing alkoxy titanium compound or oligomer thereof remained on the surface of the coating layer does 
not cause problems as long as the surface resistivity of the coating layer is within the desired range. The 
mixing ratio of the amino group-containing alkoxy silane or amino group-containing alkoxy titanium 

45 compound or oligomer thereof to the quaternary compound-forming reagent is 110 to 600 mole %, 
preferably 120 to 500 mole % of the former to 100 mole % of the latter. If the former is over 600 mole %, 
the surface resistivity may be too much, over 10 u Q/n, and if it is less than 110 mole %, unreacted 
quaternary compound-forming reagent may remain and hydrizates thereof may disadvantageously affect the 
coating layer, etc. 

so The coating of the above mixture can be carried out by any known method, for example, spin coating, 
dip coating, doctor knife coating, bar coater coating, gravure coating, roll coating, spray coating, etc., 
depending on, for example, the shape of the shaped body to be coated. 

When a spin coating method is used for applying said mixture to an optical disc in a clean room, it is 
preferred that a coating composition does not contain a solvent and has a viscosity of less than 20 poise, 
55 more preferably less than 10 pois , particularly less than 5 poise to control the thickness of the coating. 

The thickness of the anti-static coating layer of the second aspect of th present invention is 0.01 to 30 
urn, preferably 0.5 to 5 urn. If the thickness is less than 0.01 urn, a desir d surface resistivity is not 
obtained and if it is more than 30 urn, the control of the layer thickness is difficult, the hardness of the layer 
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may be insufficient, or the performances of the layer are unstable. 

The surface resistivity of the resin article is preferably less than 10 u Q/a, more preferably less than 
10 13 Q/n, from the viewpoint of the anti-static property. 

5 EXAMPLES 

The present invention will be described with reference to examples, in which the "%" and "parts" are 
based on the weight and the surface resistivity and the durability to environment were measured by the 
following methods, unless otherwise specified: 
w Surface resistivity: 

Measured based on JIS K-6911. 

Durability to environment (Environment test): 

Held in an atmosphere at 80 * C and 85% RH for 500 hours. 

75 Examples 1 to 8 

The mixtures A, B and C having the compositions as shown in Table 1 were stirred under a nitrogen 
atmosphere at 80 'C for 6 hours, to polymerize same and form methacrylate-based polymer solutions 
containing about 10, 20 and 30 parts of dimethylaminoethylacrylate. The solutions were then diluted with 
20 toluene to form coating compositions A, B and C each having a solid content of 10 %. 

Table 1 





A(parts) 


B(parts) 


C(parts) 


Dimethylaminoethylmethacrylate 


10.0 


20.0 


30.0 


Methylmethacrylate 


33.3 


29.5 


25.8 


n-Butylmethacrylate 


47.7 


42.4 


37.1 


n - Lau ry I methacry I ate 


9.0 


8.0 


7.0 


Benzoylperoxide 


0.5 


0.5 


0.5 


Toluene 


300 


300 


300 



Each of the above solutions was coated on a polyethylene terephthalate (PET) film in a wet thickness of 
the coated layer of about 10 u.m, by a bar coater, and then dried. The obtained coated layers are referred 
to as coated layers A, B and C. Each of the PET films having the coated layer was cut into a disc having a 
diameter of about 1 3 cm and set on a spin coater with an adhesive tape. 

An ethanol solution of diethylsulfate having a concentration as shown in Table 2 was spin-coated onto 
the coated layers A, B and C, and dried in air. The thicknesses of the obtained coated layers were 
considered to be less than 0.1 urn by weight measurement. The coated PET film was heated in an oven at 
80° C for about 10 minutes and the surface resistivity of the thus-obtained laminates ("before test"), and the 
laminates after the environment test ("after test"), were measured. The results are shown in Table 2. 

Table 2 



55 



Example 
no. 


Coating layer 


Conc.of diethylsulfate (%) 


Surface resistivity ((!/□) 


Before test 


After test 


1 


A 


50 


6.72 x 10 10 


8.00 x10 10 


2 


A 


30 


2.20 x 10 11 


3.21 x 10 11 


3 


A 


10 


3.96 x 10 13 


4.01 x 10 13 


4 


B 


30 


1.40 x 10 10 


2.50 x10 10 


5 


B 


10 


5.59 x 10 10 


7.80 x10 10 


6 


C 


100 


1.05 x 10 12 


1.20 x 10 12 


7 


C 


50 


1.90 x 10 9 


2.83 x10 9 


8 


C 


30 


1.60 x 10 10 


2.85 x 10 10 
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Comparative example 1 

The surface resistivity of an uncoated PET film as used in Example 1 was measured to be more than 
10 1S n/a 



70 



Examples 9 to 20 

The UV curable compositions D, E and F containing about 10, 20 and 30 parts respectively of 
dimethylaminoethylacrylate as shown in Table 3 were prepared. These UV curable compositions D, E and F 
each were spin-coated on a polycarbonate substrate for an optical disc having a thickness of 1.2 mm and a 
diameter of 130mm to form a coated layer having a wet thickness of about 10 urn. The coated layer was 
cured by irradiation with a high pressure mercury lamp. The thus obtained discs are referred to as the UV 
cured discs D, E and F. 



15 



Table 3 



20 





D(parts) 


E(parts) 


F(parts) 


Dimethylaminoethylmethacrylate 


10.0 


20.0 


30.0 


Phenolnovolakepoxyacrylate 


18 


16 


14 


Trimethylolpropanetriacrylate 


54 


48 


42 


Neopentylglycoldiacrylate 


18 


16 


14 


Darocure 1173 (Merk Inc.; a-hydroxybutylphenone) 


3 


3 


3 



25 



30 



An ethanol solution of diethyl sulfate having the concentration as shown in Table 4 was spin-coated onto 
each of the UV cured discs D, E and F, and dried in an oven at 80 *C for 10 minutes. The surface resistivity 
of the thus obtained discs, and the discs after the environment test, were measured. The results are shown 
in Table 4. 

Table 4 



35 



40 



45 



Example no. 


Coating layer 


Conc.of diethylsulfate (%) 


Surface resistivity (O/n) 


Before test 


After test 


9 


D 


100 


3.39x10 9 


4.39 x 10 9 


10 


D 


50 


7.72 x10 10 


6.62 x 10 10 


11 


D 


30 


1.10x10 11 


2.10.x 10 11 


12 


D 


10 


1.96 x10 13 


2.06 x 10 13 


13 


E 


100 


7.98 x 10 8 


6.98 x 10 8 


14 


E 


50 


3.40 x10 10 


3.55 x 10 1 ° 


15 


E 


30 


5.59 x10 10 


5.78 x 10 10 


16 


E 


10 


1.05 x10 12 


2.05 x 10 12 


17 


F 


100 


1.80 x10 9 


1.65 x 10 9 


18 


F 


50 


3.61 x10 9 


4.61 x 10 9 


19 


F 


30 


1.49 x10 10 


2.09 x 10 10 


20 


F 


10 


2.65 x 10 15 


2.05 x 10 10 



Comparative examples 2 to 5 

The surface resistivities of a polycarbonate (PC) substrate for an optical disc having a thickness of 1 .2 
mm and a diameter of 130 mm and a polyester (PET) film in the form of disc having a thickness of 100 urn 
and a diameter of 130 mm were measured. Also, an alcohol solution of diethylsulfate was coated on a PC 
substrate and a PET film as above and the surface resistivities of the thus coated PC substrate and PET 
film were measured. The results are shown in Table 5. 
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Table 5 



Comparative 
example no. 


Substrate 


Diethylsulfate {%) 


Surfac resistivity (Q/n) 


2 


PC 


100 


more than 1 0 16 


3 


PC 


untreated 


more than 1 0 16 


4 


PET 


100 


more than 10 15 


5 


PET 


untreated 


more than 1 0 16 



10 

Examples 21 to 23 

In the same procedures as in Examples 9 to 12, the UV curable composition D was coated and cured 
on a PC substrate for an optical disc having a thickness of 1.2mm and a diameter of 130mm. Then 
quaternary compound-forming reagent solutions as shown in Table 6 each were coated on the disc 
substrate, dried in air and heated at 80 °C for 30 minutes. The quaternary compound-forming reagent 
solutions were an ethanol solution having a concentration of 30 %. The surface resistivities of the obtained 
discs are shown in Table 6. 

Table 6 



25 



Example no. 


Substrate 


Quaternary compound-forming reagent 


Surface resistivity (&/□) 


21 


PC 


methyl(p-toiuenesulfonate) 


6.28 x 10 12 


22 


PC 


methyl(methanesulfonate) 


7.88 x 10 12 


23 


PET 


methyl(trifluoromethanesulfonate) 


5.11 x 10 13 



30 

Example 24 

A magneto-optical recording disc having the layer structure as shown in Fig.1 was prepared in 
accordance with the following procedures. In Fig.1, 1 denotes a transparent plastic substrate, 2 a dielectric 

35 layer, 3 a magneto-optical recording layer, 4 an inorganic protecting layer, 5 an organic protecting layer, 
and 6 a coated resin layer. 

The transparent plastic substrate 1 was made of polycarbonate (PC) resin and had a diameter of 130 
mm, a thickness of 1.2 mm. Also the transparent plastic substrate 1 had a top surface with 1.6 urn pitch 
grooves and a flat rear surface. The transparent plastic substrate 1 was set in a vacuum chamber of an RF 

40 magnetron sputtering apparatus (ANELVA Corporation SPF430H) capable of mounting three targets, and the 
chamber was evacuated to less than 5.3 x 10" 5 Pa (4 x 10" 7 Torr). 

Ar gas was introduced into the chamber and the flow rate of the Ar gas was regulated to a pressure of 
4.2 x 10~ 5 Pa (3 x 10" 7 Torr). A 75 nm thick ZnS layer was deposited as the dielectric layer 2, by RF 
sputtering, using a target of a ZnS disc with a diameter of 100 mm and a thickness of 5 mm, and an 

45 electrical discharge at a power of 100 W, and an RF of 13.56MHz. 

Then the target was changed to a TbFeCo (atomic ratio of 23:69:8) alloy target, Ar gas was introduced, 
and RF sputtering was conducted under the same discharge conditions as above, to thereby deposit a 
TbFeCo alloy layer as the magneto-optical recording layer 3, 80 nm thick. Further, the target was changed 
to AIN, a mixture gas of Ar and N 2 (Ar:N 2 =90:10 by volume) was introduced, the total pressure was 

50 regulated to 1.3 Pa (1 x 10~ 2 Torr) and an RF sputtering was conducted at an electric discharge power of 67 
W to deposit an AIN layer 4, 50 nm thick. 

Then, on the AIN layer 4, an ultra-violet ray curable acrylate resin mixture (SD = 301; Dainippon Ink and 
Chemicals, Incorporated) was coated by a spin coating method to a wet thickness of 10 urn, and cured with 
UV ray irradiation to form an organic protecting layer 5. 

55 Then, an anti-static treatment was carried out on the flat rear surface of the disc in accordance with the 
same procedures as in Example 11, to th reby obtain a magneto-optical recording disc having a coated 
resin layer 6 exhibiting an anti-static property. As shown in Fig.1, only the surface 6a of the coated resin 
layer 6 is chemically converted with a quaternary compound-forming reagent to exhibit the anti-static 
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property and the remaining portion of the coated resin layer 6 retains the original properties of the resin. 
Comparative example 6 



The procedures of Example 24 were repeated except for the anti-static treatment of Example 24 on the 
flat rear surface of the disc. Then, UR-4502 (Mitsubishi Rayon), a hard coating resin containing an anti-static 
agent was coated on the flat rear surface of the disc in the same thickness as that of Example 24, and 
cured by UV ray irradiation. 

Of these two magneto-optical recording discs, the typical performances were measured as prepared 
(before test), and after an environment test at 80 *C and 85 %RH for 2000 hours (after test). The surface 
resistivity was measured on the flat rear surface of the discs. The bit error rate (BER) was measured in 
accordance with IS-10089. 

Table 7 

75 



20 



Sample 


Before test 


After test 1) 




C/N 


BER 


Surface resistivity (&/□) 


C/N 


BER 


Surface resistivity (Q/n) 


Ex.24 


48.4 


3.8x1 0" 8 


1.1x10 11 


48.4 


3.8x10- 8 


3.2x1 0 11 


Co.ex.6 


48.7 


3.6x1 0~ 8 


5.6x1 0 13 


48.7 


3.6x1 0" 8 


9.8x1 0 U 



Note 

1) The environment test was at 80 ° C and 85 %RH for 2000 hours in Comparative example 6. 



Examples 25 to 30 

Polyethyleneterephthalate (PET) films having a thickness of 50 um and polycarbonate (PC) discs 
having a diameter of 130mm and a thickness of 1.2mm were prepared and coated with a 5 % ethanol 
solution of each of the compounds as shown in Table 8 (the compounds are referred to as "primer") by a 
bar coater to a wet thickness of about 5 um, which was heated at 80 ° C for 60 minutes to condense the 
primer. 

Then 30 % ethanol solution of diethylsulfate was coated on the primer coated layer to a wet thickness 
of 1 um, dried in air and heated in an oven at 80 ° C for about 5 minutes. The thicknesses of the coated 
diethylsulfate layers were considered to be less than 0.1 um from the weight measurement. 

The surface resistivities of the thus prepared films and discs and those after the environment test were 
measured. The results are shown in Table 8. In Table 8, the terms "P1", "P2" and "P3" refer to 
isopropyltri(N-aminoethyl)titanate, 7-aminopropyltriethoxysiIane and an oligomer of 7-aminopropyltriethox- 
ysilane (average polymerization degree of 3), respectively. 

Table 8 





Example no. 


Shaped article 


Primer 


Surface resistivity (R/n) 


45 






y 


Before test 


After test 




25 


PET film 


P1 


4.55 x 10 10 


6.00 x 10 10 




26 


PET film 


P2 


4.78 x 10 10 


5.18 x 10 10 




27 


PET film 


P3 


3.05 x 10 12 


3.10 x 10 12 


50 


28 


PC disc 


P1 


4.62 x 10 10 


4.60 x 10 13 




29 


PC disc 


P2 


2.10 x 10 11 


2.80 x 10 11 




30 


PC disc 


P3 


3.06 x 10 13 


3.46 x 10 13 



Comparative examples 7 to 1 4 

The procedures of Examples 26 to 31 were repeated, except that the ethanol solution of diethylsulfate 
was not coated on the PET films and the PC discs. The surface resistivities of th thus obtained PET films 
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and PC discs with the primer coating layer were measured. The results are shown in Tabl 9. 

Table 9 



Comparative 
example no. 


Shaped article 


Primer 


Surface resistivity (D/n) 


7 


PET film 


non 


> 10 15 


8 


PET film 


P1 


> 10 16 


9 


PET film 


P2 


> 10 16 


10 


PET film 


P3 


> 10 16 


11 


PC disc 


non 


> 10 16 


12 


PC disc 


P1 


> 10 16 


13 


PC disc 


P2 


> 10 1G 


14 


PC disc 


P3 


> 10 16 



Examples 31 to 34 

A UV curable composition containing 20 parts of tris-acryloxyethylisocyanurate, as shown in Table 10, 
was prepared and coated by spin coating on a polycarbonate (PC) substrate for an optical disc having a 
thickness of 1.2mm and a diameter of 130mm in a wet thickness of about 10 urn, which was cured by 
irradiation with a mercury lamp to form an UV cured disc. 

The obtained UV cured disc was coated with an ethanol solution of diethyl sulfate having a concentra- 
tion as shown in Table 11 by spin coating, air dried and heated in an oven at 80 °C for about 10 minutes. 

The surface resistivities of the thus prepared disc and that after the environment test were measured. 
The results are shown in Table 1 1 . 

Table 10 



Composition of UV curable composition 


parts 


Tris-acryloxyethylisocyanurate 


20 


Phenolnovolakepoxyacrylate 


16 


Trimethylolpropanetriacrylate 


48 


Neopentylglycoldiacrylate 


16 


Darocure 1 1 73 


3 



Table 1 1 



Example no. 


Concentration of diethylsulfate 


Surface resistivity (!)/□) 


Before test 


After test 


31 


100 % 


8.98 x 10 s 


2.00 x 10 9 


32 


50 % 


2.40 x 10 10 


2.60 x 10 10 


33 


30 % 


3.18 x 10 10 


4.10 x 10 10 


34 


10 % 


2.05 x10 12 


3.00 x 10 12 



Comparative example 15 

The UV cured disc of Example 32 had a surface resistivity of more than 10 16 n/n before the treatment 
with the diethyl sulfate. 

Comparative example 16 
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A disc was prepared in accordance with the sam procedures as in Example 33, except that the UV 
curable composition having the composition as shown in Table 12 was used. 

The surface resistivity of the obtained disc was measured to be more than 10 15 *!/□. 



Table 12 


Composition of UV curable composition 


parts 


Phenolnovolakepoxyacrylate 


20 


Trimethylolpropanetriacrylate 


60 


Neopentylglycoldiacrylate 


20 


Darocure 1 1 73 


3 



Example 35 

A UV curable composition as shown in Table 10 was coated with a wet thickness of about 5 u.m by a 
bar coater on a PET film having a thickness of 50 urn, which film was then cured by irradiation with a 
mercury lamp to form an UV cured film. 

The obtained UV cured film was spin-coated with a 30 % ethanol solution of methyl(methane sulfonate), 
air dried and heated in an oven at 80 * C for about 20 minutes. 

The surface resistivity of the thus prepared film was measured to be 3.8 x 10 10 Q/a. 

(Coating composition 1) 

Into a charge of 220 parts of 7-aminopropyltriethoxysilane (Nippon Unicar, A-1100) and 220 parts of 
ethanol in a glass flask, a mixture of 77 parts of diethyl sulfate and 77 parts of ethanol was added dropwise 
while stirring at 30 • C and then the stirring was continued for 1 hour, to give a reaction mixture of the 
quaternary ammonium salt of 7-aminopropyltriethoxysilane. This composition is referred to as coating 
composition 1. 

(Coating composition 2) 

Into a charge of 220 parts of N-0-(aminoethyl)-7-aminopropylmethoxysilane (Nippon Unicar, A-1120) 
and 220 parts of ethanol in a glass flask, a mixture of 77 parts of diethyl sulfate and 77 parts of ethanol was 
added dropwise while stirring at 30 * C and then the stirring was continued for 1 hour after the completion 
of asid addition, to give a reaction mixture of the quaternary ammonium salt of N-0-(aminoethyl)-7- 
aminopropylmethoxysilane. This composition is referred to as coating composition 2. 

(Coating composition 3) 

In 1000 parts of 5 % ethanol solution of oligomeric silane coupling agent (Nippon Unicar, Oligomer-AP- 
133) in a glass flask, a mixture of 10 parts of diethyl sulfate and 10 parts of ethanol was added dropwise 
while stirring at 30 *C and then the stirring was continued for 1 hour, to give a reaction mixture of the 
quaternary ammonium salt of the silane coupling agent. This composition is referred to as coating 
composition 3. 

Examples 36 to 38 

The coating compositions 1 to 3 each were spin-coated onto a flat rear surface of a polycarbonate disc 
substrate for a magneto-optical recording disc having a thickness of 1.2mm and a diameter of 130mm, 
dried at the room temperature and heat treated at 80 *C for 10 minutes. The thickness of the coated layer 
was less than 1 um. 

The surface resistivities of the thus obtained disc substrates were measured. Then the disc substrates 
were immersed in water at 70 °C for 16 to 24 hours and dried. After drying, the surface resistivities of the 
disc substrates were again measured. The r suits ar shown in Tabl 13. 

The surface hardness of the coated layers of the disc substrates were measured to be F or more of the 
pencil hardness, which suggests that they are sufficiently hard for a hard coat layer of an optical recording 
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medium. In contrast, the disc substrates without the coated lay r had a surfac hardness of 2B. 
Comparative example 1 7 



5 An anti-static agent "Highboron SCI" (Boron International) was coated, dried and heated on a disc 
substrate as used in Examples 35 to 37 in the procedures similar to those of Examples 35 to 37. The 
thickness of the coated layer was less than 1 urn. 

The environment test and measurement as in Examples 37 to 39 were conducted for the disc 
substrates. The results are shown in Table 13. 

10 

Table 13 





Sample no. 


Surface resistivity ((!/□) 


15 




Before test 


After test 




Ex.36 


5.3 x10 10 


6.8 x 10 10 




Ex.37 


2.3 x10 12 


2.8 x 10 12 




Ex.38 


6.8 x 10 12 


3.5 x 10 12 




Co.ex.17 


2.4 x10 9 


3.5 x 10 u 


20 









Examples 39 to 41 

25 The coating compositions 1 to 3 each were coated by a bar coater onto a polyester film having a 
thickness of 100 urn, dried at the room temperature and heat treated at 80 *C for 10 minutes. The 
thickness of the coated layer was less than 1 um. 

The surface resistivities of the obtained disc substrates were measured. Then the disc substrates were 
immersed in water at 70 *C for 16 to 24 hours and dried. After said drying, the surface resistivities of the 

30 disc substrates were again measured. The results are shown in Table 14. 

Comparative example 18 

An anti-static agent "Highboron SCI" (Boron International) was coated, dried and heated on a film as 
35 used in Examples 39 to 41 in the procedures similar to those of Examples 39 to 41 . The thickness of the 
coated layer was less than 1 um. 

The environment test and measurement as in Examples 39 to 41 were conducted for the films. The 
results are shown in Table 1 4. 

40 Table 14 



Sample no. 


Surface resistivity (Q/n) 


Before test 


After test 


Ex.39 
Ex.40 
Ex.41 
Co.ex.18 


5.8 x 10 10 
2.6 x 10 12 

6.3 x 10 12 

6.4 x 10 9 


5.2 x 10 10 
2.1 x 10 12 
1.5 x 10 13 
2.5 x 10 14 



50 

Claims 

1. A resin article comprising 
55 a shaped body of a synthetic resin having a surface, and 

a coated resin layer covering the surfac of the shaped body, said coated resin layer being made 
of an amino group-containing polymer and/or a polymer containing (meth)acrylat of (iso)cyanuric acid 
as a constituent unit and having a top surface, wherein the top surface of the coated resin layer is 
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chemically converted to have an anti-static property by chemical reaction with a quaternary compound- 
forming reagent. 

2. A resin article according to claim 1, wherein said chemical conversion is obtained by treating the top 
5 surface of the coated resin layer with the quaternary compound-forming reagent. 

3. A resin article according to claim 1 , wherein said quaternary compound-forming reagent is alkyl sulfate 
and/or sulfonate. 

w 4. A resin article according to claim 1, wherein said resin article has a surface resistivity of less than 10 H 
Q/u. 

5. A resin article according to claim 1, wherein said shaped body is a magneto-optical recording medium. 

75 6. A resin article according to claim 1, wherein said shaped body is a polyester film. 

7. A resin article according to claim 1, wherein said amino group-containing polymer is at least one 
polymer selected from the group consisting of polymers containing an amino group-containing (meth)- 
acrylate having the following formula (I), an amino group-containing alkoxy silane having the general 
20 formula (II), an amino group-containing alkoxy titanium compound having the general formula (III) and 
an oligomer thereof, as a constituent unit: 

R 1 

25 | 

CH 2 =CCO, R 2 NR 3 R* ( I ) 

where R 1 is hydrogen or methyl, R 2 is ethylene or propylene, and R 3 and R 4 each is alkyl, amino- 
30 containing alkyl which may have an N-alkyl substituent, or aralkyl, 

[(R 5 R 6 N)R 7 ] n Si(OR 8 ) m (II) 

[(R 5 R 6 N)R 7 ] n Ti(OR a ) m (III) 

35 

where R 5 and R s stand for hydrogen, aminoalkyl or alkyl, R 7 stands for alkylene, R 8 stands for alkyl 
having 1 to 4 carbon atoms or aralkyl, n and m are integers, and the formulae: n £ 1, m £ 2 and n + m 
= 4 are satisfied. 

40 8. A resin article according to claim 1, wherein said amino group-containing polymer further contains at 
least one other monomer. 

9. A resin article according to claim 1 , wherein said amino group-containing polymer contains 0.1 to 40 
mole % of the amino group-containing constituent unit based on the total constituent units of the amino 

45 group-containing polymer. 

10. A resin article comprising a shaped body of a synthetic resin covered with an anti-static coating layer, 
said anti-static coating layer being made of a reaction product of at least one selected from the group 
consisting of an amino group-containing alkoxy silane having the general formula (II), an amino group- 
so containing alkoxy titanium compound having the general formula (III), and an oligomer thereof, with a 

quaternary compound-forming reagent: 

[(R5RSN)R 7 ] n Si(OR 8 ) m (II) 

55 [(R 5 R s N)R 7 ] n Ti(OR 8 ) m (111) 

where R 5 and R G stand for hydrogen, aminoalkyl or alkyl, R 7 stands for alkylene, R 8 stands for alkyl 
having 1 to 4 carbon atoms or aralkyl, n and m are integers, and the formulae: n £ 1, m £ 2 and n + m 



15 



EP 0 519 420 A1 



= 4 are satisfied. 

A resin article according to claim 10, wherein said quaternary compound-forming reagent is alky I 
sulfate and/or sulfonate. 

A resin article according to claim 10, wherein said resin article has a surface resistivity of less than 10 14 
n/o. 
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Fig.l 
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